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HiV-Related Beliefs, Knowledge, 
and Behaviors among High School Students 


in 1987, CDC began to assist state and local departments of education in assessing 
human immunodeficiency vircs (HIV)-related beliefs, knowledge, and behaviors 
among high school students in states and cities with the highest cumulative incidence 
of acquired immunodeficiency syndrome (AIDS) (1,2). Departments of education will 
use the results of these surveys to plan school HIV education programs and to 
monitor temporal changes in HIV-related beliefs, knowledge, and behaviors among 
high school students. This report presents selected baseline data from surveys 


conducted during the spring of 1988. 

A questionnaire for anonymous self-administration was developed collaboratively 
by representatives of 24 state and local departments of education, with technical 
assistance from CDC. The questionnaire contained 49 core questions: four to assess 
demographic characteristics of respondents, 33 to assess HIV-related beliefs and 
knowledge, and 12 to assess behaviors associated with HIV transmission. Each 
department of education that conducted the survey first completed the appropriate 
state or local survey review and approval process. 

The survey included samples of students in grades 9-12 (ages 13—18 years) in each 
of six cities (Chicago, Los Angeles, New Orleans, New York City, San Francisco, and 
Seattle) and in each of nine states (California, District of Columbia*, Kentucky, 
Michigan, New Jersey, New York, Ohio, Pennsylvania, and Washington). Samples 
from California, New York, and Washington excluded students in Los Angeles, San 
Francisco, New York City, and Seattle; data from these four cities were collected and 
analyzed separately. Each site chose which of the 49 questions to administer; nearly 


*District of Columbia is categorized as a state for funding purposes. 
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every site obtained information using all the questions regarding demographic 
characteristics and HIV-related beliefs and knowledge. Four sites (California, District 
of Columbia, Michigan, and San Francisco) used the 12 questions to assess the extent 
to which students engage in behaviors that may result in HIV infection. 

Sampling strategies were designed to obtain a representative sample of students 
and varied among sites. Most sites used a geographically stratified cluster sample, 
randomly selecting schools within strata, then selecting classes within each selected 
school. Other sites used a random sample of schools, then randomly selected 
students at each school. Using standardized procedures, classroom teachers or 
department heads administered questionnaires in required classes, e.g., health 
education or homeroom. 

Sample sizes in each site ranged from 778 to 7013 students, and the response rate 
of schools from each site ranged from 52% to 100% (Table 1). Because response rates 
of schools from some sites were less than 100%, results cannot be generalized, and 
comparison of the results among sites should be made with caution. Results are 
presented by site as unweighted crude rates. 

Almost all respondents believed students their age should be taught about AIDS" 
in school (range, 89.0% to 96.8%). Knowledge about sources for correct information 
about AIDS varied greatly among sites (range, 41.1% to 70.5%). 

The range of students who knew that AIDS jis not transmitted through shaking 
hands was 85.5% to 95.6%; through giving blood, 27.8% to 53.3%; from mosquito or 
other insect bites, 28.9% to 46.8%; from using public toilets, 41.8% to 64.6%; and from 
having a blood test, 49.6% to 75.4% (Table 2). A range of 83.8% to 98.4% of students 
knew that AIDS is transmitted by sharing needles or syringes used to inject drugs; 
88.3% to 98.1% knew that AIDS is transmitted through sexual intercourse. 

High school students from four sites reported variable rates of intravenous 
(IlV)-drug use and sexual intercourse (Table 3): 2.8% to 6.3% reported ever injecting 
cocaine, heroin, or other illegal drugs; 28.6% to 76.4% reported having had sexual 
intercourse at least once. At each site, more male than female students and more 
older than younger students reported ever injecting illegal drugs or ever having had 
sexual intercourse. 

The percentage of students who reported having had three or more sex partners 
ranged from 15.1% to 42.6%. At each site, more male than female students (range for 
males, 24.2% to 67.3%; for females, 8.3% to 25.6%) and more older than younger 
students reported three or more sex partners (range for 13- and 14-year-olds, 7.5% to 
45.5%; for 15- and 16-year-olds, 13.0% to 39.4%; and for 17- and 18-year-olds, 29.9% 
to 47.7%). 

Reported by: R Rich, Office of Instruction, Los Angeles Unified School District; J Haskin, Health 
Programs, San Francisco Unified School District; B Bradley, Office of Critical Health Initiatives, 
California State Dept of Education. BJ Biehr, Dept of Curriculum, Chicago Public Schools. 
J Sadler, Office of Instruction, District of Columbia Public Schools. G Fitzhugh, Curriculum and 
Staff Development, Kentucky Dept of Education. W Jubb, Instructional Specialists Program, 
Michigan Dept of Education. C Turner, Div of General Academic Education, New Jersey State 
Dept of Education. C Dolese, Instructional Support Svcs, Orleans Parish School Board, Louisi- 
ana. G Abelson, Office of Health and Physical Education, New York City Board of Education; 
A Sheffield, Bur of Health and Drug Education and Svcs, New York State Education Dept. 
K Stofsick, Div of Elementary and Secondary Education, Ohio Dept of Education. M Sutter, 


*When the questionnaire was developed in 1987, representatives of state and local departments 
of education believed students would not understand the term “HIV infection”; thus, the term 
“AIDS” was used. 











TABLE 1. Demographic characteristics and response rates of sct 



































School- 
level 
Sample ‘esponse Gender (%) Age 

Site* size _ rate’ (%) Female Male 13-14 
State 

California 7013 64 51 49 10 

District of Columbia 1275 100 55 45 2 

Kentucky 778 73 55 45 26 

Michigan 991 100 51 49 7 

New Jersey 2287 100 53 47 16 

New York 3841 100 49 51 10 

Ohio 803 57 53 47 8 

Pennsylvania 6668 97 52 48 32 

Washington 1137 52 48 52 45 
City 

Chicago 1254 100 48 52 19 

Los Angeles 2142 100 49 51 1 

New Orleans 2366 100 54 46 37 

New York City 2813 100 58 42 10 

San Francisco 802 88 52 48 10 

Seattle 1069 100 47 53 22 









*District of Columbia is categorized as a state for funding purposes. 
tNumber of schools conducting survey/number of schools sampled. 


§Data not available. 
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schools in selected cities and states, 1988 











Age group (yrs) (%) Race/ethnicity (%) 
-14 15-16 17-18 White Black Hispanic Asian Other 
10 49 42 59 7 20 a) 5 
2 70 28 3 90 3 3 2 
26 71 3 91 ~ 0 1 1 
7 49 43 75 19 3 1 2 
16 30 55 56 27 13 2 1 
10 50 39 NAf NA NA NA NA 
~ 55 37 88 9 1 1 1 
32 43 25 68 21 6 2 2 
45 52 3 NA NA NA NA NA 
19 53 29 11 64 19 4 2 
1 83 17 21 24 33 15 7 
37 46 16 9 84 2 4 1 
10 50 40 NA NA NA NA NA 
10 75 14 12 13 14 56 6 
37 41 52 18 
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TABLE 2. Percentage of correct responses for questions measuring knowledge of HIV 
transmission, by selected cities and states, 1988 


Nonrisk factor Risk factor 


Using Having 
Shaking Giving Insect public ablood IV-drug Sexual 
Site* hands blood bites toilets test use intercourse 











California 92.4 44.5 36.4 56.2 62.3 94.8 95.7 
District of Columbia 89.3 37.1 55.7 58.5 91.5 
Kentucky 91.6 48.8 37.6 50.8 64.4 94.3 
Michigan 93.5 49.1 37.3 54.4 66.6 ’ 96.2 
New Jersey 93.7 40.7 59.5 61.6 96.5 
New York 95.6 39.5 41.7 61.7 56.2 ' 98.1 
Ohio 92.0 39.1 59.4 64.6 
Pennsylvania 93.0 46.8 64.6 63.9 NA 
Washington 94.3 NA 40.1 59.7 75.4 96.5 
City 
Chicago 89.3 28.0 30.4 54.1 58.1 88.3 
Los Angeles 86.9 27.8 28.9 45.8 49.6 
New Orleans 85.5 29.0 33.5 41.8 49.8 88.3 
New York City 94.8 29.8 41.9 60.1 56.0 ' 96.9 
San Francisco 90.2 40.3 38.4 58.5 57.4 
Seattle 91.7 41.9 42.8 60.0 59.9 


*District of Columbia is categorized as a state for funding purposes. 
*Data not available. 





TABLE 3. Percentage of students reporting ever using IV drugs and ever having had 
sexual intercourse, by sex, age group, and selected cities and states, 1988 


Gender (%) Age group (yrs) (%) 
Site Total (%) Female Male 13-14 15-16 17-18 
IV-drug use 














California 4.1 2.6 5.7 2.8 3.9 43 
District of Columbia 6.3 4.6 8.7 ° 4.0 8.9 
Michigan 2.8 2.1 3.4 3.2 3.2 1.3 
San Francisco 3.7 2.4 5.1 1.4 3.9 2.4 


Sexual intercourse 





California 55.6 ; 64.3 23.2 
District of Columbia 76.4 90.7 ° 
Michigan 58.7 60.9 34.5 
San Francisco 28.6 37.3 15.9 
*Less than 5% of subgroup in sample. 
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Bur of Curriculum and Instruction, Pennsylvania Dept of Education. D Danner, Basic Education 
Svcs, Seattle Public Schools; JA Maire, Special Svcs and Professional Programs, Washington 
State Education Dept. Div of Adolescent and School Health, Center for Chronic Disease 
Prevention and Health Promotion, CDC. 
Editorial Note: In the fall of 1987, CDC began providing fiscal and technical assis- 
tance to 15 state and 12 local departments of education that serve areas with the 
highest cumulative incidence of AIDS. The purpose of this assistance was to help 
schools implement effective HIV education programs. In the fall of 1988, this 
assistance was extended to departments of education in the remaining states and 
territories and in four other local departments of education. Some state and local 
departments of education are initiating a unique school-based system to assess 
whether important HIV-related beliefs, knowledge, and behaviors of high school 
students in their respective states and cities change over time. In ensuing years, 
department of education staff plan to improve the representativeness and response 
rate of samples and to begin assessing changes in other important health behaviors 
(e.g., drinking and driving, cigarette smoking, exercise) among high school students. 
Baseline data reported here suggest that HIV-related beliefs, knowledge, and 
behaviors among the adolescents surveyed in 15 states and cities are generally 
similar. Many students incorrectly thought that HIV infection may be acquired from 
giving blood, using public toilets, or having a blood test or from mosquito and other 
insect bites. Most students knew sexual intercourse and IV-drug use can result in HIV 
infection. Students who reported using IV drugs or having sexual intercourse, 
particularly with multiple partners, are at risk for HIV infection. Departments of 
education should implement programs to correct misperceptions about HIV 


transmission, to reduce behaviors resulting in HIV infection, and to assess periodi- 
cally whether these misperceptions and behaviors change among high school 
students over time (3). 


References 

. Kolbe L, Jones J, Nelson G, et al. School health education to prevent the spread of AIDS: 
overview of a national program. Hygie 1988;7(3):10—3. 

. Kann L, Nelson GD, Jones JT, Kolbe L. Establishing a system of complementary school-based 
surveys to periodically assess AlDS-related knowledge, beliefs, and behaviors among 
adolescents. J Sch Health 1989 (in press). 

. CDC. Guidelines for effective school health education to prevent the spread of AIDS. MMWR 
1988;37(suppl S-2). 


Epidemiologic Notes and Reports 





Update: Influenza — United States, 1988-89 Season 


National surveillance for the 1988-89 influenza season (7 ) began in October. As of 
November 26, one outbreak in Ohio and culture-confirmed, sporadically occurring 
cases in Arizona, Hawaii, Maryland, Michigan, and Texas have been reported to CDC. 

On November 22, the first outbreak of the season was reported from Ohio. At the 
beginning of the school year, the Ohio Department of Health provides each school 
district with guidelines on recognizing possible outbreaks of influenza and other 
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diseases and requests that such outbreaks be reported promptly to the local or state 
health department. On November 14, an outbreak of influenza-like illness was 
reported to the state health department from one elementary and one middle school 
in the same school district. On November 16, throat swabs were obtained from eight 
ill children and a 25-year-old teacher in the elementary school. Influenza type B was 
recovered from the specimens obtained from the teacher and four of the children. All 
persons have recovered without complications. 

Six cases of influenza type B virus have also been reported in children in Texas. 
The first case occurred in Houston in a 5-year-old boy who had onset of an upper 
respiratory infection (URI) with fever of 100 F (37.8 C) on October 11. A throat swab 
was taken 2 days later, and influenza type B virus was isolated on October 17. 
Although the patient’s 11-year-old brother had symptoms of influenza-like illness on 
October 19, a specimen obtained from him on October 21 did not yield influenza virus. 


(Continued on page 727) 


TABLE |. Summary — cases of specified notifiable diseases, United States 


47th Week Ending Cumulative, 47th Week Ending 

Disease Nov. 26, | Nov. 28, | Median | Nov. 26, | Nov. 28, | Median 
1988 1987 1983-1987 1988 1987 1983-1987_ 

Acquired immunodeficiency Syndrome (AIDS) 358 u* 189 27,540 18,192 7,152 


Aseptic meni ——- 163 163 6,115 10,385 9,919 
Encephaiitis: Primary (arthropod-borne 
& unspec) 27 698 ; 1,202 
Post-infectious - - 1 92 98 
Gonorrhea: Civilian \ ‘ 16,898 / . 804,825 
Military 203 146 383 Y / 19,130 
Hepatitis: Type A 407 366 i 20,581 
Type 8 484 t 22,943 23,325 
Non A, Non B 65 
Unspecified 
Legionellosis 


Malaria 
Measles” 

















99 
14 
Total’ 32 
Indigenous 


16 
imported 


Mumps 





Pertussi: 
Rubella tenmen measies) 
Syphilis (Primary & Secondary): Civilian 


Military 
Tuber Shock syndrome 


Fever 
hus fever, tick-borne (RMSF) 
, animal 


Bod, Band, SBNEBISaoBBSS 


582 
4,281 








TABLE ll. Notifiable diseases of low frequency, United States 
Cum. 1988 








Anthrax - Leptospirosis 
Botulism: Foodborne Plague 
infant (Pa. 1) Poliomyelitis, Paralytic 
Other Psittacosis (Mich. 1, Colo. 1) 
Brucellosis (Tex. 4) Rabies, human 
Cholera (Nev. 1) Tetanus 
Congenital rubella syndrome Trichinosis 
Congenital syphilis, ages < 1 year 
Diphtheria 














“Because AIDS cases are not received week’ oe all reporting areas, comparison of weekly figures may be misleading. 


"Three of the 77 reported cases for this 


imported tom m @ foreign country or can be directly traceable to a known 
internationally imported case within two generations. 
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TABLE Ill. Cases of specified notifiable diseases, United States, 
November 26, 1888 and November 28, 1987 (47th W. 
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weeks ending 
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Reporting Area 


Aseptic 


Encephalitis 





Post-in- 
Primary | tectious 
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(Civilian) 


Hepatitis (Viral), by type 
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241 
107 
6,576 
1,852 
10,486 


97,443 
14,458 
39,700 
14,267 
29,018 


106,065 
23,969 


695,703 
21,570 
622 

361 

201 


7,567 
1,971 
10,848 


32,456 
57,814 
52,393 


NY 8 
np 
Jaw, ab=Ra Das 


—- oO 


$8.8. a08 SeesB os. nc6 


a 
= Nuw 
aa, Bn az8rxaz 


3 


ad 82.888 88838 . oBoaad 


' awed oho 


£ 


cs} — 
= @, 2.88 Owoeow,. 


7 ee Het ae 


ee ee 


sa9n48.... 


“nN, OG —-— 





U: Unavailable 


Commonwealth of the Northern Mariana Islands 
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TABLE Ill. (Cont’d.) Cases of specified notifiable diseases, United States, weeks ending 
November 26, 1988 and November 28, 1987 (47th Week) 
Measies (Rubeola) 
[rom [Sas | mm] [Sa |S [me [Se [er 
UNITED STATES 23 
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*For measies only, imported cases includes both out-of-state and international importations. 
N: Not notifiable U: Unavailabi ‘international ‘Out-of-state 
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TABLE Ill. (Cont’d.) Cases of specified notifiable diseases, United States, weeks ending 
November 26, 1988 and November 28, 1987 (47th Week) 
writes Semndams | gta, | Towra | Ro | "Worst | axsane! 


Cum. Cum. Cum. ’ Cum. Cum. Cum. 
1988 1987 1988 1988 1988 1988 





Reporting Area 





























UNITED STATES 36,311 32,049 170 356 596 
NEW ENGLAND 1,079 576 7 12 
Mai 12 1 - - 
6 3 
a 
397 
30 
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nN 
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Ohio 

Ind. 
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S. ATLANTIC 
Del. 
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W.S. CENTRAL 
Ark. 


La. 
Okla. 
Tex. 


MOUNTAIN 
Mont. 
Idaho 
Wyo. 


PACIFIC 
Wash. 
Oreg. 
Calif. 
Alaska 
Hawaii 





U: Unavailable 
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TABLE IV. Deaths in 121 U.S. cities,* week ending 
November 26, 1988 (47th Week) 


All Causes, By Age (Years) 





Paie* All Causes, By Age (Years) 








Reporting Area Reporting Area 





Soc co6 
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NEW ENGLAND 
Boston, Mass. 
Bridgeport, Conn. 
Cambridge, Mass. 
Fall River, Mass. 
Hartford, Conn.§ 
Lowell, Mass. 
Lynn, Mass. 


New Bedford, Mass. 


New Haven, Conn. 
Providence, R.I. 
Somerville, Mass. 
Springfield, Mass. 
Waterbury, Conn. 
Worcester, Mass. 


MID. ATLANTIC 
Albany, N.Y. 
Allentown, Pa. 
Buffalo, N.Y. 
Camden, N.J. 
Elizabeth, N.J. 
Erie, Pa.t 
Jersey City, N.J.§ 
N.Y. City, N.Y. 
Newark, N.J. 
Paterson, N.J. 
oem ty 


Scranton, Pa.t 
Syracuse, N.Y. 
Trenton, N.J. 
Utica, N.Y.5 
Yonkers, N.Y 


E.N. CENTRAL 
Akron, Ohio 
Canton, Ohio 
Chicago, Ili.§ 
Cincinnati, Ohio 
Cleveland, Ohio 
Columbus, Ohio 
Dayton, Ohio 
Detroit, Mich. 
Evansville, Ind. 
Fort Wayne, Ind. 
Gary, ind. 


Grand Rapids, Mich. 


indianapolis, Ind. 
Madison, Wis. 
Milwaukee, Wis. 
Peoria, lii.§ 
Rockford, Ii! 
South Bend, Ind. 
Toledo, Ohio 
Youngstown, Ohio 


W.N. CENTRAL 


Kansas City, Kans. 
Kansas City, Mo. 
Lincoln, Nebr. 
Minneapolis, Minn. 
Omaha, Nebr. 

St. Louis, Mo. 

St. Paul, Minn. 
Wichita, Kans. 
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S. ATLANTIC 
Atianta, Ga. 


Baltimore, Md. 


Charlotte, N.C. 
Jacksonville, Fla. 
Miami, Fia. 
Norfolk, Va. 
Richmond, Va. 
Savannah, Ga. 

St. Petersburg, Fla. 
Tampa, Fla. 
Washington, D.C. 
Wilmington, Del. 


E.S. CENTRAL 
Birmingham, Ala. 
Chatta: . Tenn. 
Knoxville, Tenn.§ 
Louisville, Ky. 
Memphis, Tenn. 
Mobile, Ala. 
Montgomery, Ala. 
Nashville, Tenn. 
W.S. CENTRAL 
Austin, Tex. 

Baton Rouge, La. 


Corpus Christi, Tex.§ 


Datias, Tex. 
Ei Paso, Tex. 
Fort Worth, Tex 


Houston, Tex.§ 


Little Rock, Ark. 
New Orleans, La. 
San Antonio, Tex. 
Shreveport, La. 
Tulsa, Okla. 
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Colo. Springs, Colo. 
Denver, Colo. 

Las Vegas, Nev. 
Ogden, Utah 
Phoenix, Ariz. 
Pueblo, Colo. 

Salt Lake City, Utah 
Tucson, Ariz. 


PACIFIC 


Glendale, Calif.§ 
Honolulu, Hawaii 
Long Beach, Calif. 
Los Angeles Calif.§ 
Oakland, Calif. 
Pasadena, Calif. 
Portiand, Or 
Sacramento, Calif. 
San Diego, Calif. 


San Francisco, Calif. 


San Jose, Calif 
Seattle, Wash. 
Spokane, Wash. 
Tacoma, Wash. 


TOTAL 
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“Mortality data in this table are voluntarily reported from 121 cities in the United states, most of which have 
by 


lations of 100,000 or 
. Fetal deaths 


more. A death is reported are not 


the piace of its occurrence and by the week that the death certificate was 
and infil 
tBecause of changes in reporti 
Com) counts will be availa’ 
ttTotal includes unknown ages. 
$Data not available. Figures are estimates based on 





methods in these 3 Pennsyivania cities, these numbers are partial counts for the current week. 
in 4 to 6 weeks. 





ge of past available 4 weeks. 
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Two other isolates of influenza B reported from Houston were recovered from 
specimens obtained from two children, aged 5 and 10 years, on November 1 and 2, 
respectively; these children were patients of a pediatrician serving as a sentinel 
physician for the Baylor College of Medicine Influenza Research Center. In addition, 
three isolates of influenza type B have been recovered from specimens obtained from 
children 9, 11, and 12 years of age in Austin, Texas, since late October. Influenza B 
virus has also been isolated from a 4-year-old child in Arizona and a 1-year-old child 
in Michigan. 

Influenza type A virus has been reported from Maryland and Hawaii. The first case 
occurred in a 27-year-old male student in Bethesda, Maryland. He had onset of severe 
headache, sore throat, myalgias, arthralgias, and fever of 103 F (39.4 C) on Novem- 
ber 9. A throat swab obtained on November 10 by a physician participating in the 
Sentinel Physician Surveillance Network yieldd influenza type A virus, identified by 
rapid culture confirmation on November 14. The health center at the student’s 
university has since noted an increase in cases of influenza-like illness, but specimens 
obtained from other ill persons at the university have not yielded influenza viruses. 
One other case of influenza type A has been reported; this case occurred in a 
33-year-old woman in Hawaii during early November. 

Further antigenic analysis of the isolates obtained from the sporadically occurring 
cases and the cases in the outbreak of influenza B continues. Also, subtyping of the 
influenza A viruses is pending. 

Reported by: L McAllister, T Payton, Ohio Dept of Health. Participating state and territorial 
epidemiologists and state laboratory directors. WHO Collaborating Laboratories. Sentinel 
Physicians of the American Academy of Family Physicians. Influenza Research Center, Baylor 
College of Medicine, Houston, Texas. Div of Surveillance and Epidemiologic Studies, Epidemi- 
ology Program Office; WHO Collaborating Center for Influenza, Influenza Br, and Epidemiology 
Office, Div of Viral Diseases, Center for Infectious Diseases, CDC. 

Reference 

1. CDC. Influenza— United States, 1987-88 season. MMWR 1988;37:497-503. 


Periconceptional Use of Multivitamins 
and the Occurrence of Anencephaly and Spina Bifida 


In 1988, CDC completed the analysis of data collected in 1982 and 1983 from a 
population-based case-control study to evaluate the association between periconcep- 
tional multivitamin use* and the occurrence of anencephaly or spina bifida (neural 
tube defects [NTDs]). Results of this study suggest that mothers who were pericon- 
ceptional multivitamin users were at lower risk of having babies with NTDs than were 
mothers who did not use multivitamins (1 ). 

In 1982 and 1983, the Atlanta Birth Defects Case-Control (ABDCC) Study obtai..ed 
information from parents of babies with serious malformations identified through the 
Metropolitan Atlanta Congenital Defects Program. Information was gathered also 
from a randomly selected group of parents of babies without birth defects from the 


*Periconceptional multivitamin use was defined as regular multivitamin or prenatal vitamin use 
during every month of a 6-month periconceptional period (i.e., 3 months before conception 
through the first 3 months of pregnancy). 
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same area identifie. hrough birth certificates. Mothers were questioned about a 
variety of maternal exposures, including multivitamin use, through a telephone 
interview (2,3). 

A total of 519 babies with NTDs and 4043 controls without birth defects were 
identified. The mothers of 347 NTD babies and 2829 matched controls completed 
interviews, for an overall 70% participation rate. Participation was higher for white 
mothers (74%) than for mothers of other races (57%). To assess possible maternal 
recall bias, a second control group, comprising ABDCC mothers whose babies had 
serious birth defects other than NTDs (n = 3665), was used. 

In addition to the group of mothers defined as periconceptional multivitamin 
users, mothers who used multivitamins were classified into two additional groups: 
1) early postconceptional multivitamin users (use during each of the first 3 months of 
pregnancy only) and 2) late postconceptional multivitamin users (use during the 
second and/or third months of pregnancy only). Mothers who said they used vitamins 
<3 times a week and mothers who reported no periconceptional vitamin use were 
considered nonusers of multivitamins. Fourteen percent of mothers reported peri- 
conceptional multivitamin use, 11% reported early postconceptional multivitamin 
use, 28% reported late postconceptional multivitamin use, 40% reported nonuse, 5% 
reported other vitamin use, and 2% were unknown. 

For mothers who were periconceptional multivitamin users, the risk of having 
babies with NTDs was lower than that for mothers who did not use multivitamins 
(odds ratio = 0.41, 95% Cl = 0.26, 0.66) (Table 1). For mothers who were early or late 
postconceptional multivitamin users, the odds ratios were 0.75 and 0.86, respectively 
(Table 1). For anencephaly and spina bifida separately, odds ratios were <1.0, except 


for mothers of other races whose babies had anencephaly. These odds ratios for early 
and late postconceptional multivitamin use relative to no multivitamin use were 1.80 
and 1.28, respectively. Neither of these associations was statistically significant. 


TABLE 1. Odds ratios for specified multivitamin use groups and neural tube defects, 
by race — Atlanta, 1968-1980 





Early post- Late post- 
Periconceptional use conceptional use conceptional use 


vs. no use vs. no use vs. no use 


Odds 95% Confidence Odds 95% Confidence Odds 95% Confidence 
Defect/Race _ratio limits ratio limits ratio limits 


All NTDs 
White 0.40 0.25, 0.63 0.66 0.43, 1.01 0.84 0.63, 1.13 
Other 0.08, 1.82 1.28 0.53, 3.05 0.49, 2.17 
Total 0.26, 0.66 0.75 0.50, 1.11 0.66, 1.14 
Anencephaly 
White \ 0.25, 0.95 0.65 0.33, 1.27 0.50, 1.22 
Other 0.05, 3.85 1.80 0.52, 6.26 0.41, 3.99 
Total F 0.25, 0.91 0.79 0.44, 1.41 0.55, 1.26 
Spina bifida 
White ' 0.18, 0.67 0.70 0.39, 1.26 I 0.61, 1.27 
Other 0.04, 2.50 0.97 0.27, 3.53 0.34, 2.38 
Total \ 0.18, 0.64 0.74 0.43, 1.26 . 0.63, 1.25 
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When periconceptional multivitamin use among mothers of babies with NTDs was 
compared with use among mothers of babies with all other types of major malfor- 
mations, odds ratios were similar to those obtained using controls without birth 
defects. 

Reported by: Birth Defects and Genetic Diseases Br, Div of Birth Defects and Developmental 
Disabilities, Center for Environmental Health and Injury Control, CDC. 

Editorial Note: Severe congenital malformations occur in 2%—4% of all infants born 
in the United States. The cause of most of these defects is unknown. NTDs are among 
the more common severe congenital malformations. Approximately 3500 infants with 
anencephaly or spina bifida (1 case per 1000 live births) are born each year in the 
United States. The etiologies of NTDs are usually unknown. 

Women who previously have had NTD-affected infants are at increased risk of 
having similarly affected infants in subsequent pregnancies. Periconceptional multi- 
vitamin use by these women had been reported to reduce this risk (4), but no studies 
similar to that reported here had been done among women who have not previously 
had an NTD-affected infant. 

The CDC study is the first population-based investigation of the relationship 
between multivitamin use and birth defects in the United States. The findings suggest 
that women who have never had an NTD-affected child and who use periconceptional 
multivitamins are less likely to have an infant with an NTD. 

Methodologic concerns about case-control studies, such as the representativeness 
of a sample, call into question the strength of the conclusions about a multivitamin 
effect. In this study, periconceptional multivitamin users differed from nonusers in a 
number of demographic, health-related, and lifestyle characteristics. These include 
maternal age, education, alcohol use, and history of stillbirths or fetal deaths before 
the index birth, use of spermicides before the index birth, smoking any time during 
the periconceptional period, and a maternal history of chronic illness. Adjusting the 
data for these factors did not change results. However, it is not known whether the 
apparent protective effect of multivitamins for NTDs results directly from multivita- 
min use or from other characteristics of women who use multivitamins. 

Randomized clinical trials offer an opportunity to minimize the inherent weak- 
nesses, such as selection and recall bias, of case-control studies. Such clinical trials 
among mothers of NTD-affected children in the United Kingdom and Egypt are being 
conducted to assess the effect of multivitamin use on the recurrence of NTDs. 

Recent laboratory data have increased interest in the mechanisms of folate 
metabolism and its possible relationship to NTDs. Studies have been done measuring 
red cell folate in women who had a history of two or more NTD pregnancies. 
Compared to a control group, mothers with an NTD-affected pregnancy had lower red 
cell folate levels. These studies suggest that maternal metabolic factors are involved 
in the etiology of NTDs (5,6), indicating that the mechanisms relating to these factors 
should be explored further. 

Evidence is insufficient to recommend periconceptional multivitamin use in the 
United States to prevent NTDs. The question of whether multivitamin use affects the 
risk of NTDs can be answered best by randomized clinical trials of proper design and 
size and through clinical and biochemical studies. 

References 


1. Mulinare J, Cordero JF, Erickson JD, Berry RJ. Periconceptional use of multivitamins and the 
occurrence of neural tube defects. JAMA 1988;260:3141-5. 





730 December 2, 1988 


Multivitamins — Continued 


. Erickson JD, Mulinare J, McClain PW, et al. Vietnam veterans’ risks for fathering babies with 
birth defects. JAMA 1984;252:903—12. 

. CDC. Vietnam veterans’ risks for fathering babies with birth defects. Atlanta: US Department 
of Health and Human Services, Public Health Service, 1984. 

. Smithells RW, Nevin NC, Seller MJ, et al. Further experience of vitamin supplementation for 
prevention of neural tube defect recurrences. Lancet 1983;1:1027-31. 

. Yates JR, Ferguson-Smith MA, Shenkin A, Guzman-Rodriguez R, White M, Clark BJ. Is 
disordered folate metabolism the basis for the genetic predisposition to neural tube defects? 
Clin Genet 1987;31:279-87. 

. Trotz M, Wegner C, Nau H. Valproic acid-induced neural tube defects: reduction by folinic acid 
in the mouse. Life Sci 1987;41:103—10. 








732 MMWR December 2, 1988 


FIGURE |. Reported measles cases — United States, Weeks 43-46, 1988 
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